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from three pollutants that exceeded
the respective standards. There was
one area that violated four or more
standards (St. Louis, MO).

Trends Analysis
Table A-16 displays air quality trends
for MSAs. The data in this table are
average statistics of pollutant
concentrations from the subset of
ambient monitoring sites that meet
the trends criteria explained in
Appendix B. A total of 246 MSAs
have at least one monitoring site that
meets these criteria. As stated previ-
ously, not all pollutants are measured
in every MSA. From 1992 to 2001,
statistics based on the standards
were calculated for each site and
pollutant with available data. Spatial
averages were obtained for each of
the 246 MSAs by averaging these
statistics across all sites in an MSA.
This process resulted in one value
per MSA per year for each pollutant.
Although there are seasonal patterns
of high values for some pollutants in
some locations, the averages for
every MSA and year provide a con-
sistent indicator with which to assess
trends.

Because air pollution levels are
affected by variations in meteorol-
ogy, emissions, and day-to-day activ-
ities of populations in MSAs, trends
in air pollution levels are not always
well defined. To assess upward or
downward trends, we applied a
statistical significance test to these
data. An advantage of using the
statistical test is the ability to test
whether or not the upward or
downward trend is real (significant)
or just a chance product of year-to-
year variation (not significant).
Because the underlying pollutant
distributions do not meet the usual
assumptions required for common

significance tests, the test was based
on a nonparametric method
commonly referred to as the Theil
test.5,6,7,8 By using linear regression
to estimate the trend from changes
during the entire 10-year period, we
can detect an upward or downward
trend even when the concentration
level of the first year equals the
concentration level of the last year. 

Table 3-1 summarizes the trend
analysis performed on the 246 MSAs.
It shows that there were no upward
trends in carbon monoxide (CO).
PM10 and sulfur dioxide had upward
trends in 7 MSAs over the past
decade, NO2 had upward trends in 3
MSAs, while SO2 had upward trends
in 4 MSAs. Lead had an upward
trend in 1 MSA. Further examination
of Table A-16 shows that, of the 246
MSAs, (1) 180 had downward trends
in at least one of the criteria pollu-
tants, (2) 36 had upward trends (of
these 36, 25 also had downward
trends in other pollutants, leaving
9 MSAs with exclusively upward
trends), and (3) only 2 MSAs had no
significant trends. A closer look at
the 36 MSAs with upward trends
reveals that 13 were exceeding the

level of the 8-hour ozone standard,
and 3 were above the 1-hour stan-
dard. For all other pollutants with
upward trends in any MSA, the lev-
els observed were well below stan-
dard levels. Taken as a whole, these
results still demonstrate significant
improvements in urban air quality
over the past decade for the nation;
however, the number of MSAs with
upward trends is increasing when
compared to numbers in previous
reports. 

The Air Quality Index
The AQI provides information on
pollutant concentrations for ground-
level ozone, particulate matter,
carbon monoxide, sulfur dioxide,
and nitrogen dioxide. Formerly
known as the PSI, this nationally
uniform air quality index is used by
state and local agencies for reporting
daily air quality to the public. In
1999, EPA updated the AQI to reflect
the latest science on air pollution
health effects and to make it more
appropriate for use in contemporary
news media, thereby enhancing the
public’s understanding of air

Table 3-1. Summary of MSA Trend Analyses by Pollutant, 1990–1999 

# MSAs
with No

Total # # MSAs # MSAs Significant
Trend Statistic MSAs Up Down Trend

CO Second max. 8-hour 134 0 104 30
Pb Max. quarterly mean 35 1 12 22
NO2 Arithmetic mean 97 3 37 57
O3 Fourth max. 8-hour 202 17 10 175
O3 Second daily max. 1-hour 202 12 15 175
PM10 Ninetieth percentile 164 4 41 119
PM10 Weighted annual mean 164 7 60 97
SO2 Arithmetic mean 139 4 70 65
SO2 Second max. 24-hour 139 2 62 75


